SUMMARY In a prospective controlled trial we compared the clinical outcome for unselected acute stroke patients in a non-intensjve stroke unit (n = 110) and in general medical wards (n = 183). The patients were comparable in age, marital state and functional impairment on admission. Case fatality rates over the first year after the stroke were similar in the two groups. By three months after the stroke, 15% of the survivors initially admitted to the stroke unit and 39% of those admitted to general medical wards remained hospitalized (p < 0.001). The corresponding figures by one year after the cerebrovascular accident were 12% and 28%, respectively (p < 0.05). A greater proportion of surviving stroke unit patients was independent in walking (0.10 > p > 0.05), personal hygiene (p < 0.05) and dressing (p < 0.001). Essential features of the stroke unit are team work headed by a stroke nurse, staff, patient and family education and very early onset of rehabilitation. We conclude that this strategy improves functional outcome and reduces the need for long-term hospital care.
THERE IS NO GENERAL AGREEMENT that intensive care units for stroke patients are productive in terms of reduction in early mortality or morbidity.'- 2 The primary objective of a non-intensive care stroke unit can therefore not be to reduce early mortality. But other, equally important objectives remain, such as (a) reduction of complications commonly occurring in stroke patients, (b) optimal functional, psychological and social adaptation to neurological deficits, (c) reduction in the need for long-term hospitalization, (d) teaching/demonstration and (e) research.
The present work is addressed mainly to one of these aspects: the possible impact of a non-intensive stroke unit on the demand for long-term hospitalization after stroke. Previous investigators have noted that a larger proportion of patients admitted to a non-intensive stroke unit was independent at the time of discharge from hospital when compared with stroke patients admitted to general medical wards. 3 The difference had, however, disappeared by one year. 4 We now report on a reduction in functional disability and the need for long-term hospitalization, sustained over one year, in patients initially treated in a stroke unit.
Patients and Methods
Umea University Hospital serves a population of about 110,000 inhabitants in the city of Umea and the surrounding rurai area. Aii acute stroke patients in this district are admitted to the Department of Medicine (250-300 patients annually). The department accomodates 144 beds in 5 wards. In 1978 a non-intensive stroke unit was established at one of these wards.
The Stroke Unit
The stroke unit is a six-bed care and research unit for patients with acute well-defined cerebrovascular dis-ease. Admission criteria are: All patients, regardless of age, who without preceding trauma to the head present with focal neurological dysfunction with a duration not exceeding one week or patients with TIA (transitory ischemic attack) during the last week. Patients with symptoms of dizziness and/or disturbance of consciousness without focal neurological signs are not admitted. Each patient is investigated in a standardized manner including repeated clinical assessments, computerized tomography of the brain, blood and spinal fluid tests. The patients are carefully followed in order to detect signs of deterioration and secondary complications to the stroke. Regimes for treatment are uniform. Progressing ischemic strokes are treated with anticoagulants. During a part of the study period a therapeutical trial of hemodilution in acute ischemic stroke was going on and 21 patients were treated with dextran 40 in combination with venesection. In other aspects there was no specific therapeutical intervention against the cerebral lesion as such in patients with completed stroke.
The patients stay in the stroke unit until they are able to return to home or, depending on social conditions and the degree of functional disability, are transferred to a long-stay hospital. The stroke unit has no facilities for intensive care.
Essential features of our stroke unit include (a) team work, (b) a program of staff education directed to improve knowledge and to promote a dedicated attitude in the care of stroke patients, (c) very early and determined rehabilitation, (d) active participation of family members in the rehabilitative efforts, and (e) education of patients and family members.
Members of the stroke team are (a) a physician •working part-time in the unit, (b) a nurse (full-time) who follows a modified primary nursing approach including contacts with family members and social institutions; only occasionally is a social worker consulted, (c) a physiotherapist (part-time) and (d) an occupational therapist (part-time). Nurse's aides on the ward have particular training and experience in care of stroke patients. There are weekly rounds with specialists in rehabilitation and physical medicine. A speech therapist is occasionally consulted but training of aphatic patients is, with few exceptions, performed by the stroke team and family members.
The General Medical Wards
The four other medical wards at our department have no standardized program and no extra resources for the care of stroke patients. A physiotherapist and an occupational therapist are working part-time on each ward. A social worker is usually involved in the planning of future care for patients with permanent deficits. Some main differences between the stroke unit and the general medical wards in the care of stroke patients are presented in table 1.
Allocation of Patients to the Stroke Unit
In this prospective study, all acute stroke patients fulfilling the admission criteria of the stroke unit (see above) during a 16-month period (October 1979 to January 1981) were included. Considerable precautions were taken to avoid a biased selection of patients to the stroke unit. Whenever a stroke patient filling the inclusion criteria was admitted to the hospital, the physician on duty contacted the stroke unit. Provided a bed was available the patient was admitted to the unit; otherwise he/she was admitted to a general medical ward. Once admitted, no patient was transferred between the stroke unit and the general medical wards.
To verify that this procedure of patient allocation to the stroke unit was not biased, a protocol including neurological signs, functional capacity and concomitant disorders in each patient was completed in the emergency room. At discharge, a corresponding record of the present status of the patient was filled in.
The patients were followed up at three months and at one year after admission. Place of stay and mortality were registered and patients, family members or hospital/nursing home staff were interviewed by a nurse on some selected ADL items (see Results). The nurse was not affiliated with the stroke unit. Transfer to Long-term Hospital All patients that were candidates for transfer to longterm hospital were seen by a senior physician at the single long-term hospital in the district. He used identical criteria for selection to long-term hospital care for patients from the stroke unit and from general medical wards, the main determinants being severe neurological deficit, mental impairment and inability to provide adequate nursing care at home. For patients accepted there was a waiting list for admission to the long-term hospital. In accordance with a separate agreement, the interval to admission to the long-term hospital was reduced for stroke unit patients (see Results).
Once admitted to the long-term hospital, the medical care and rehabilitation for the two groups of patients did not differ. Neither were the principles for discharge from the long-term hospital different for patients initially treated in the stroke unit and in general medical wards, respectively.
Diagnostic Procedures
Lumbar puncture was performed in 95% of the stroke unit patients and in 64% of the patients in the general medical wards. CT scans were performed in 91% of the patients in the stroke unit as compared to 25% in the general medical wards. Autopsies were performed in 79% of deceased stroke unit patients and in 65% of deceased patients in the general medical wards.
All cerebrovascular diagnoses at the department during the study period were reviewed by one observer (T.S.). He verified that all patients fulfilling the inclusion criteria entered the trial and he reexamined diagnoses at discharge, using the following identical classification for patients in the stroke unit and the general medical wards, respectively:
Patients with focal neurological deficits of presumed vascular origin and with a duration of less than 24 hours were classified as having transient ischemic attacks (TIAs). Patients with deficits lasting for more than 24 hours but without evidence of bleeding by CT scan and/or spinal fluid spectrophotometry 5 were considered to have cerebral infarction; if the onset of symptoms was sudden and a potential source of embolism was present the diagnosis was embolic infarction, otherwise the patient was considered to have a nonembolic infarction. Cerebral hemorrhage was diagnosed by a positive finding at CT scan and/or spinal fluid spectrophotometry. When no diagnostic procedures had been performed or when the results were inconclusive the classification was non-specified cerebrovascular disease. Findings at autopsy were included when applicable.
Results

Patient Characteristics
As shown in table 2 patients admitted to the stroke unit did not differ from stroke patients admitted to general medical wards in age or sex distributions. A history of heart disorder was somewhat more commonly observed among patients admitted to the stroke unit, otherwise the prevalence of concomitant disorders were comparable in the two groups. Among the patients who survived the acute phase (initial hospital stay), 47% in both groups were married.
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Symptoms presented in the emergency room emerge from table 3. Patients admitted to the stroke unit did not differ from those admitted to general medical wards in the prognostic indicators recorded -level of consciousness, extent of neurological deficit and ability to walk. Mean interval from the onset of symptoms to admission was identical (12 hrs) in the two groups.
The distributions of the cerebrovascular diagnoses at discharge in the two groups are presented in table 4. As could be expected, the proportion of ill-defined acute cerebrovascular disease was high among the patient treated in the general medical wards. The diagno- sis cerebral embolism was more frequent among the stroke unit patients. Table 5 shows the duration of hospital stay for subgroups of patients in the stroke unit and in the general medical wards. Mean length of stay was similar in the two groups for patients who died or were discharged to their homes. For patients transferred to long-stay hospitals, the waiting period for those from general medical wards was longer than for patients from the stroke unit.
Functional Outcome, Need for Long-term Hospitalization and Mortality
Functional outcome among the survivors was better if the patients had been treated in the stroke unit. Thus, inability to walk (unaided or with technical aids) was noted in 24 (28%) of the surviving stroke unit patients and in 65 (46%) of the general medical ward patients at discharge (p < 0.01, x2-test). This difference in functional outcome was reflected in the need for further long-term hospitalization. Of the surviving patients,24 (28%) were discharged to a long-stay hospital if they had initially been admitted to the stroke unit, 60 (42%) if they had been admitted to a general medical ward (p < 0.05).
In table 6 the two groups of patients have been compared with respect to mortality and need for hospitalization at discharge from the Department of Medicine and at 3 and 12 months follow-up. Case fatality rates were similar in the two groups during the acute hospitalization as well as during the first year. However, the proportion of hospitalized patients was considerably lower at 3 as well as after 12 months if they had been admitted to the stroke unit for their acute cerebrovascular insult. If calculations are based only on surviving patients, the figures appear even more in favour of the stroke unit regime. Thus, at 3 months, 15% of the surviving stroke unit patients and 39% of the gener- al medical ward patients were still hospitalized (p < 0.001). By one year, the corresponding figures were 12% and 28%, respectively (p < 0.05). To ascertain that these differences were not due to a selection of stroke unit patients with particularly favourable prognosis to long-term hospital care, we examined the status on acute admission for stroke of those later transferred to long-term hospital. Of the 27 patients tranferred from the stroke unit, 25 (93%) had hemisymptoms in the acute phase; the corresponding figure for those from the general medical wards was 55 of 72 (76%). Symptoms from the dominant hemisphere had been present in 16 (59%) of the stroke unit patients and in 37 (51%) of those from general medical wards. Inability to walk had been observed on acute admission in 23 (85%) and 53 (74%) of those later transferred to long-term hospital from the stroke unit and general medical wards, respectively. Mean age ( ± SD) for the two groups were 74 ± 7 years and 76 ± 7 years. Thus, there were no indications that patients transferred to long-term hospital care from the stroke unit had more favourable prognostic indicators when they were included in the study than did patients from general medical wards. Table 7 shows the performance in some activities of daily living (ADL) in survivors at one year follow up. A significantly greater proportion of stroke unit patients was independent of assistance in personal hygiene, dressing and possibly also in walking, when compared to patients initially treated in the general medical wards.
Discussion
Case fatality rates during the acute hospitalization period were similar in patients treated in the stroke unit and general medical wards. This is in line with the contention that productivity of a stroke unit must be analyzed in terms other than crude mortality rates.
Among surviving patients, the overall outcome was apparently better in those admitted to the stroke unit than in those treated in general medical wards during the acute phase. There was no indication that this was due to a predilection of milder cases to the stroke unit. The prognostic variables recorded -age, 6 marital p<0.0\ *X -test was used for testing the significance of differences in the proportion of dependent patients.
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status, 7 previous medical history, 6 -8 level of consciousness, 6 -9 extent of neurological deficit 9 and ability to walk on admission 10 -all corroborated a non-biased selection of patients to the stroke unit. Therefore, the care in the stroke unit in itself seems to have effected the favourable outcome.
It is not immediately evident, however, what specific features of the stroke unit that were of particular significance for the results. Although 21 patients with ischemic stroke, included in a treatment trial, were hemodiluted in the acute phase, no other general attempts were made to inferfere with the brain insult as such in cases of completed stroke. The results of the hemodilution study" indicate that this therapy could possibly have contributed to the reduction in long-term hospitalization by no more than 4 patients during the one year follow up and a slight reduction in mortality rate, when compared with non-hemodiluted patients. So, it appears that some other constituents of the general nursing and treatment program were of decisive importance for the improved results.
A team approach to nursing and rehabilitation, emphasizing patient and family participation, is generally accepted to be a crucial concept in stroke unit policy. 12 The importance of an early start of rehabilitation after a cerebrovascular accident for the final outcome has been demonstrated. 13 -14 Our stroke unit has adopted these principles -team approach, active patient and family participation and very early onset of rehabilitation. Indeed, our figures indicate that early rehabilitation has been beneficial. On admission, the proportion of patients with severe neurological deficits (crudely estimated as the ability to walk) was, if anything, larger among the stroke unit patients. At discharge, significantly more patients treated in the stroke unit than those in general medical wards had regained their ability to walk. This was achieved within the same or shorter duration of hospital stay. Furthermore, when evaluated as the proportion of patients at home, the difference in favour of the stroke unit had increased by 3 months. On acute admission for stroke, patients later transferred to longterm hospital care from the stroke unit did not have more favourable prognostic indicators. It thus appears that treatment in the stroke unit had facilitated further rehabilitative efforts in the long-stay hospital.
In the 3-to-12 month interval, few of the stroke unit patients could return at home. Their rehabilitation potential had apparently been fully appreciated already by 3 months. On the other hand, a sizable portion of stroke patients initially admitted to general medical wards and still hospitalized at 3 months could be discharged at a later point of time. Thus, while rehabilitation was eventually successful in many of them, the time required to reach some degree of independence was prolonged. A less determined approach to early stroke rehabilitation in the general medical wards may have contributed to this. The improved staffing of the stroke unit -a part-time physician and a nurse -was a prerequisite for the more intense treatment in that setting.
It is somewhat surprising that the mode of medical care during the first few weeks after the stroke had effects on the outcome sustained over one year. In this respect our results disagree with those of Garraway et al. 4 They suggested that overprotection by the families of patients who had been treated in their stroke unit may have contributed to the fact that the positive effect on independence observed at discharge from the stroke unit had been lost by one year. They discussed if the orientation of the patients' families may have been insufficient.
It is not clear why a similar development was not observed among our patients. However, we encourage family members to participate actively in the rehabilitative program in the stroke unit. Other activities involving family members include (a) home visits by the patient and members of the stroke team during the hospital stay to prepare discharge to home, (b) conferences at discharge where all aspects of the acute stroke event are explained an discussed and the follow-up is planned and (c) at least two visits to our out-patient stroke clinic (staffed by a physician, a physiotherapist and an occupational therapist) after discharge.
It emerges that any general clinical strategy to treat stroke patients will face the problem of isolating specific components of importance for the overall results. In an integrated approach all elements interact as a system. For example, improved education of the patient, the family and the staff at the stroke unit will thoroughly affect all aspects of rehabilitation. It may well be that single elements of our stroke unit policy are of minor importance and that the addition of new components may further improve the results. This should be analysed separately in the future.
Awaiting such a detailed analysis, we conclude that a non-intensive stroke unit with a multifaceted, integrated approach to care of the patient with acute stroke improves the overall long-term clinical outcome. In a forthcoming report 15 we will explore what subgroups of patients that benefit the most from care in the stroke unit. SUMMARY One hundred neurological!} asymptomatic male subjects (aged 50-69 years), randomly selected through population registers, were screened for atherosclerotic lesions of the cervical carotid arteries, using a high resolution multi-gate pulsed Doppler system. In 93 subjects serum was assayed for total and HDL cholesterol. Besides, cuff arterial blood pressure measurements were made. Twenty-three of these subjects (Group III) were classified as abnormal according to the Doppler investigation (degree of narrowing < 50% in 78% of the cases). Seven of these 23 subjects also had a history of ischemic heart disease or intermittent claudication. Of the 70 subjects with a normal Doppler examination 16 had a history of ischemic heart disease and/or intermittent claudication (Group II). The remaining 54 subjects served as controls (Group I). The frequency of asymptomatic atherosclerotic lesions of the cervical carotid arteries in the population under investigation was 23%. The HDL/total cholesterol ratio was lower and the frequency of high blood pressure higher in the Groups II and III than in Group I. The findings in this study support the idea that a low serum HDL/total cholesterol ratio and high blood pressure have a high degree of association with atherosclerotic lesions of the cervical carotid arteries. This association is already apparent at an early stage of the disease, i.e. in asymptomatic subjects with a slight to moderate degree of carotid artery narrowing.
Serum HDL/Total
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RISK FACTORS for carotid artery lesions have been investigated extensively in the past decades. Especially high blood pressure, serum lipoprotein abnormalities and diabetes were found to be related to the risk of cerebrovascular disorders like stroke and transient ischemic attacks.
well as serum total cholesterol and high density lipoprotein (HDL) cholesterol levels were assessed in asymptomatic subjects with atherosclerotic lesions of the cervical carotid arteries and in healthy subjects without cervical carotid artery lesions. The subjects were randomly selected through the population registers of small, average and large urban and rural towns, and screened for cervical carotid artery lesions using a high resolution multi-gate pulsed Doppler system. 15 " 17 Arterial lesions were diagnosed, using the criteria of spectral broadening as developed for pulsed Doppler systems 18 -l9 and adapted to the characteristics of the multi-gate device. The study was limited to men above the age of 50 years because cervical carotid artery lesions are likely to occur infrequently below this age. 20 Men were selected since differences in HDLcholesterol levels between patients and control subjects are often more pronounced in males than in females. 46 The serum HDL cholesterol level and the HDL/total cholesterol ratio were used as indicators for dyslipoproteinemia because a low HDL-cholesterol level is considered to be an independent risk factor for
